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BACKGROUND  OF  THE  I N V E N T I O N  

( 1 ) F i e l d   of  the  I n v e n t i o n  

Th i s   i n v e n t i o n   r e l a t e s   to  an  a q u e o u s   p r e p a r a t i o n  

c o n t a i n i n g   v i t a m i n   E.  

( 2 ) D e s c r i p t i o n   of  the   P r i o r   A r t  

V i t a m i n   E  has  w i d e l y   been  used   as  a  v i t a m i n   or  as  a n  

a n t i - o x i d a n t   in  the  f i e l d s   of  of  m e d i c i n e s ,   c o s m e t i c s ,   f o o d -  

s t u f f s   and  the  l i k e .   S i n c e   b e i n g   an  o i l - s o l u b l e   c o m p o u n d ,  

v i t a m i n   E  is  e a s i l y   s o l u b i l i z e d   in  o i l   or  f a t   w i t h o u t   t r o u b l e  

to  g i v e   a  d e s i r e d   p r o d u c t .   However   in  c a s e   t h a t   one  i n t e n d s  

to  make  an  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E,  t h e r e  

e x i s t s  v a r i o u s   p r o b l e m s  t o   be  s o l v e d .  

In  make  an  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

in  the  f i e l d   of  m e d i c i n e s ,   i t   is  p o s s i b l e   to  s o l u b i l i z e   i t  

w i t h   n o n i o n i c   s u r f a c t a n t s   or  s o l u b i l i z i n g   a i d s .   H o w e v e r   i n  

the  f i e l d   of  f o o d s t u f f s ,   the  use   of  t h e s e   s u r f a c t a n t s   is  n o t  

p e r m i t t e d .   F u r t h e r   the   a b o v e   m e n t i o n e d   a q u e o u s   p r e p a r a t i o n  

o b t a n i n e d   in  the  f i e l d   of  m e d i c i n e s   has  some  p r o b l e m s   to  b e  

s o l v e d ,   s u c h   as  d e t e r i o r a t i o n   d u r i n g   h e a t   s t e r i l i z a t i o n   o r  

w i t h   the   p a s s a g e   of  t i m e .  

SUMMARY  OF  THE  INVENTION :  

We  have   made  a  s t u d y   on  w a t e r - s o l u b i l i z a t i o n   o f  

v i t a m i n   E  u s i n g   a  number   of  n a t u r a l   s u r f c t a n t s   e x c l u d i n g   t h e  

c o n v e n t i o n a l l y   e m p l o y e d   s u r f a c t a n t s ,   and  as  a  r e s u l t ,   f o u n d  

t h a t   a  s a p o n i n   such   as  q u i l l a i a s p o n i n   r e m a r k a b l y   s o l u b i l i z e s  

v i t a m i n   E .  

An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E  a c c o r d i n g  

to  the  p r e s e n t   i n v e n t i o n   is  c h a r a c t e r i z e d   in  t h a t   v i t a m i n   E 

has  been   e m u l s i f e d   or  s o l u b i l i z e d   in  an  a q u e o u s   p h a s e   in  t h e  



p r e s e n c e   of  a  s a p o n i n .  

DESCRIPTION  OF  THE  PREFERRED  E M B O D I M E N T S  

Q u i l l a i a s a p o n i n   has  been   known  as  a  f o a m i n g   a g e n t  

f o r   n o n - a l c o h o l i c   r e f r e s h i n g   d r i n k s   such   as  coca   c o l a   a n d  

r o o t   b e e r .   H o w e v e r   i t s   a b i l i t y   of  s o l u b i l i z i n g   v i t a m i n   E 

has  been   u n k n o w n   so  f a r .  

In  t h e   p r e s e n t   i n v e n t i o n ,   any  s y n t h e t i c   or  n a t u r a l  

v i t a m i n   E  p r o d u c t s   can  be  used   as  v i t a m i n   E.  I t   is  p r e f e r -  

a b l e   t h a t   t he   p r o d u c t   c o n t a i n s   d  - @ -   t o c o p h e r o l   h a v i n g  

e f f e c t s   as  v i t a m i n   E.  Those   o b t a i n e d   by  the   e x t r a c t i o n   o f  

n a t u r a l   m a t e r i a l s   u s u a l l y   c o n t a i n   o i l s   and  f a t s .   In  m a k i n g  

an  a q u e o u s   p r e p a r a t i o n   of  the   p r e s e n t   i n v e n t i o n ,   i t   i s  

p r e f e r a b l e   t h a t   t h e y   c o n t a i n   4 0  %   or  more  of  t o c o p h e r o l .  

The  c o e x i s t e n c e   in  v i t a m i n   E  of  o i l - s o l u b l e   c o m p o u n d s   ( 

e x c e p t   f o r   t r i g l y c e r i d e s )   h a v i n g   p h a r m a c o l o g i c a l   e f f e c t s   i s  

a l l o w a b l e .   The  e x a m p l e s   of  t h e s e   o i l - s o l u b l e   c o m p o u n d s   a r e  

l e c i t h i n ,   v i t a m i n   Ks,  v i t a m i n   A,  v i t a m i n   D,  u b i q u i n o n e ,   e t c .  

As  the   s a p o n i n   used   in  the   p r e s e n t   i n v e n t i o n ,   t h e r e  

a r e   l i s t e d   t h o s e   d e r i v e d   from  v a r i o u s   p l a n t s   s u c h   as  q u i l l a i a -  

s a p o n i n ,   s o y b e a n   s a p o n i n ,   t ea   s a p o n i n ,   among  wh ich   q u i l l a i a -  

s a p o n i n   is   e s p e c i a l l y   p r e f e r r e d .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   the   s t a b i l i t y   o f  

a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E  is  f u r t h e r   i m p r o v e d  

by  u s i n g   t o g e t h e r   w i t h   the  s a p o n i n   the   f o l l o w i n g   c o m p o u n d s ,  

f o r   e x a m p l e ,   s u r f a c t a n t s   such   as  f a t t y   a c i d   m o n o g l y c e r i d e ,  

p o l y g l y c e r i n   f a t t y   a c i d   e s t e r   and  s u c r o s e   f a t t e y   a c i d   e s t e r  

and  / o r   e t h y l e n e   g l y c o l ,   d i e t h y l e n e   g l y c o l ,   t r i e t h y l e n e  

g l y c o l   or  h i g h e r   p o l y e t h y l e n e   g l y c o l s  ;   p r o p y l e n e   g l y c o l ,   d i -  

p r o p y l e n e   g l y c o l   or  h i g h e r   p o l y p r o p y l e n e   g l y c o l s  ;   g l y c e r i n ,  

d i g l y c e r i n   or  h i g h e r   p o l y g l y c e r i n s  ;   s u g a r - a l c o h o l s   such  a s  

s o r b i t o l ,   m a n n i t o l ,   x y l i t o l   or  m u l t i t o l  ;   m o n o s a c c h r i d e s ,  

d i s a c c h a r i d e s   or  t r i s a c c h a r i d e s   s u c h   as  g l u c o s e ,   l a c t o s e ,  

s u c r o s e ,   m a l t o s e ,   g a l a c t o s e  ;   v a r i o u s   i n v e r t   s u g a r s   o b t a i n e d  



by  h y d r o l y s i s   of  s t a r c h e s  ;   s t a r c h   s y r u p  ;   d e x t r i n  ;  

i s o m e r i z e d   s u g a r s  ;   s y r u p s  ;   h o n e y ;   and  p o l y h y d r o x y l   c o m -  

p o u n d s   such   as  t h o s e   p r e p a r e d   by  r e a c t i n g   the  a b o v e   m e n t i o n e d  

v a r i o u s   c o m p o u n d s   w i t h   as  a l k y l e n e   o x i d e   such   as  e t h y l e n e  

o x i d e   or  p r o p y l e n e   o x i d e .  

In  o r d e r   to  i m p r o v e   the  t h e r m a l   s t a b l i t y   and  d i l u t i o n  

of  an  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E,  i t   is  p r e f e r -  

a b l e   to  use  a  m o n o g l y c e r i d e   of  f a t t y   a c i d   h a v i n g   c a r b o n   a t o m s  

of  from  6  to  1 2 .   The  d i l u t i o n   s t a b i l i l y   u s e d   h e r e i n   means   a 

s t a b i l i l y   when  the  a q u e o u s   p r e p a r a t i o n   is  d i l u t e d   w i t h   a n  

a q u e o u s   medium  whose  pH  is  in  a  a c i d i c   r e g i o n .   F u r t h e r ,   t h e  

above   m e n t i o n e d   s t a b i l i t i e s   a r e   d r a s t i c a l l y   i m p r o v e d   by  u s i n g  

a  p o l y g l y c e r i n   f a t t y   a c i d   e s t e r .  

When  a  c o n s i d e r a b l e   a m o u n t   of  o i l s   and  f a t s   s u c h   a s  

t r i g l y c e r i d e s   a re   c o n t a i n e d   in  a  t o c o p h r o l - c o n t a i n i n g   o i l ,  

o n l y   t o c o p h e r o l   can  be  s o l u b i l i z e d ,   but   o i l s   and  f a t s   r e t a i n s  

as  n o n d i s s o l v e d   m a t e r i a l s ,  r e s u l t i n g   in  d i f f i c u l t y   of  o b t a i n -  

ing  a  u n i f o r m   a q u e o u s   p r e p a r a t i o n .   In  t h i s   c a s e ,   use   o f  

s a n c t i o n e d   s u r f a c t a n t s   f a i r l y   c o n t r i b u t e s   to  the  s t a b i l i -  

z a t i o n   of  the   a q u e o u s   p r e p a r a t i o n .   However   the  p r o b l e m s  

o r i g i n a t i n g   in  the  n a t u r e   o f  s u r f a c t a n t ,   s u c h   as  d e c r e a s e   i n  

t h e r m a l   s t a b i l i t y ,   p H  s t - a b i l i l y ,   d i l u t i o n   s t a b i l i t y   and  s o  

on  may  be  c a u s e d   d e p e n d i n g   on  an  amount   of  t h e . s u r f a c t a n t  

u s e d .   T h e r e f o r e   in  c a s e   t h a t   the   s u r f a c t a n t   is  u s e d ,   a t t e n -  

t i o n   s h o u l d   be  p a i d   to  the   a m o u n t   t h e r e o f .  

An  amount   of  the   s a p o n i n   used   f o r   w a t e r - s o l u b i l i -  

z a t i o n   of  v i t a m i n   E  is  f rom  0 .3   to  10  t i m e s   (by  w e i g h t  )  ,  

p r e f e r a b l y   from  0 .5   to  4  t i m e s   a g a i n s t   v i t a m i n   E.  T h e  

a m o u n t   of  the  s a p o n i n   may  be  r e d u c e d   by  a d d i t i o n   of  t h e  

s u r f a c t a n t   u s a b l e   w i t h   the  s a p o n i n .  

When  the  m o n o g l y c e r i d e   of  f a t t y   a c i d   h a v i n g   c a r b o n  

a toms   o f  f r o m   6  to  12  a n d / o r   the  p o l y g l y c e r i n   f a t t y   a c i d  

e s t e r   a re   used   t o g e r h e r   w i t h   the  s a p o n i n ,   t h e i r   a m o u n t s   a r e  

from  0 . 0 1   to  0 .5   t i m e s ,   r e s p e c t i v e l y   a g a i n s t   the   v i t a m i n   E.  

The  a q u e o u s   p r e p a r a t i o n   of  the  p r e s e n t   i n v e n t i o n   may 



c o n t a i n   s u g a r s ,   o r g a n i c   a c i d s ,   amino  a c i d s ,   e t c .   in  an  a m o u n t  

t h a t   t hey   do  no t   d i s t u r b   the   e f f e c t   of  the  s a p o n i n .  

The  a q u e o u s   p r e p a r a t i o n   of  the  p r e s e n t   i n v e n t i o n   c a n  

be  p r e p a r e d   in  v a r i o u s   m a n n e r s .   Most  s i m p l y ,   v i t a m i n   E  i s  

a d d e d   d r o p w i s e   to  an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   0 . 1 ~ 4 0 % ,  

p r e f e r a b l y   1 - 3 0 %   of  s a p o n i n   u n d e r   s t i r r i n g   to  g i v e   a  u n i -  

form  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E.  W a r m i n g  

f a s t e n s   s o l u b i l i z a t i o n .   If   a  s u f f i c i e n t   a m o u n t   of  s a p o n i n  

is  p r e s e n t ,   s o l u b i l i z a t i o n   can  f i n a l l y   a t t a i n e d   by  any  m i x i n g  

m e t h o d .  

A  c o n c e n t r a t i o n   of  v i t a m i n   E  in  the  a q u e o u s   p r e p a r a -  

t i o n   of  the   p r e s e n t   i n v e n t i o n   v a r i e s   from  0 . 0 0 1   to  a b o u t   15 

%  d e p e n d i n g   on  the   f a c t o r s   such   as  the  a b o v e   m e n t i o n e d  

s a p o n i n   c o n c e n t r a t i o n   of  t he   a q u e o u s   s o l u t i o n .   A q u e o u s  

p r e p a r a t i o n s   c o n t a i n i n g  f o r m   1  to  10%  of  v i t a m i n   E  a r e  

p r e f e r a b l y   u s e d   f o r   v a r i o u s   a p p l i c a t i o n s .   P r a c i t i c a l l y   a n  

a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   a  h igh   c o n c e n t r a t i o n   o f  

v i t a m i n   E  is  f i r s t   o b t a i n e d ,   and  the  c o n c e n t r a t e d   p r e p a r a -  

t i o n   o b t a i n e d   a b o v e   is   d i l u t e d   at   u s e .  

The   a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E  of  t h e  

p r e s e n t   i n v e n t i o n   can  be  u s e d   as  i t   is  or  a f t e r   d i l u t e d   w i t h  

w a t e r .   I t   is  u n i f r o m l y   a p p l i e d   to  f o o d s t u f f s ,   m e d i c i n e s ,  

c o s m e t i c s ,   a n i m a l   f e e d s   or  the   l i k e ,   in  the   m a n n e r s   s u c h   a s  

a d d i t i o n   by  means  of  m i x i n g ,   i m p r e g n a t i o n   by  means  o f  

i m m e r s i o n   and  s u r f a c e   c o a t i n g   or  s u p p o r t i n g   by  means  o f  

c o a t i n g   or  s p r a y i n g .   In  t he   above   m e n t i o n e d   m a n n e r s ,   t h e r e  

a r e   o b t a i n e d   v i t a m i n   E - e n r i c h e d   p r o d u c s   and  h i g h l y   o x i d a t i o n -  

r e s i s t a n t   p r o d u c t s .   The  a p p e a r a n c e   and  q u a l i t y   of  t h e s e  

p r o d u c t s   a r e   no t   i m p a i r e d   b e c a u s e   v i t a m i n   E  is  d i s p e n s e d   i n  

a  u l t r a - f i n e   p a r t i c l e   form  t h r o u g h o u t   the  p r o d u c t .  

The  a q u e o u s   p r a p a r a t i o n   c o n t a i n i n g   v i t a m i n   E  of  t h e  

p r e s e n t   i n v e n i o n   can  be  p o w d e r e d   by  a v a i l a b l e   means  u s i n g  

e x c i p i e n ,   and  be  u s e d   i n   the   p o w d e r e d   f o r m .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   i t   b e c o m e s  

p o s s i b l e   to  use   v i t a m i n   E  in  a  s u b s t a n t i a l l y   t r a n s p a r e n t  



form  of  an  a q u e o u s   s o l u t i o n .   Such  w a t e r - s o l u b i l i z a t i o n   o f  

v i t a m i n   E  g r e a t l y   c o n t r i b u t e s   to  e x p a n s i o n   of  a p p l i c a t i o n s  

of  v i t a m i n   E  in  the  f i e l d s   of  f o o d s t u f f s ,   m e d i c i n e s ,   c o s m e -  

t i c s ,   f e d d s   or  the  l i k e .   E s p e i c i a l l y   when  a d d e d   to  t a b l e  

l u x u r i e s   such   a s  c o f f e e   or  c o c o a ,   the  a q u e o u s   p r e p a r a t i o n   o f  

the  p r e s e n t   i n v e n t i o n   p r e v e n t s   them  from  l o s i n g   t h e i r   f l a v o r  

due  to  h a e t i n g .   The  a q u e o u s   p r e p a r a t i o n   of  the   p r e s e n t  

i n v e n t i o n   is  e f f e c t i v e   when  a d d e d   to  f r u i t   j u i c e   or  n u t r i t i o n  

d r i n k s .  

The  i n v e n t i o n   w i l l   be  more  c l e a r l y   u n d e r s t o o d   w i t h  

r e f e r e n c e   to  the  f o l l o w i n g   e x a m p l e s .   H o w e v e r ,   t h i s   i n v e n t i o n  

s h o u l d   not   be  l i m i t e d   to  the   e x a m p l e s .  

.Example   1 

F i v e   g rams  of  n a t u r a l   t o c o p h e r o l   ( a v a i l a b l e   f r o m  

J a p a n   C h e m i c a l   A n i m a l - f e e d   Co . ,   L t d .   and  c o n t a i n i n g   a  t o t a l  

t o c o h p e r o l   c o n t e n t '  o f   9 0 % )   was  added   to  95  g  of  an  a q u e o u s  

s o l u t i o n   c o n t a i n i n g   15  g  of  q u i l l a i a s a p o n i n  w h i l e   s t i r r i n g  

i t   w i t h   a  m a g n e t i c   s t i r r e r .   S t i r r i n g   was  c o n t i n u e d   u n t i l  

t u r b i d i t y   d i s a p p e a r e d .   An  y e l l o w i s h   brown  t r a n s p a r e n t  

s o l u t i o n   was  o b t a i n e d .   When  d i l u t e d   w i t h   w a t e r   10,  100  a n d  

1000  t i m e s ,   the   r e s u l t i n g   s o l u t i o n s   were  s u b s t a n t i a l l y   t r a n s -  

p a r e n t   a l t h o u g h   the  c o l o r   t o n e   w a s  c h a n g e d .  

E x a m p l e   2 

To  5  g  of  E  m i x - 8 0   ( a v a i l a b l e   f rom  E i s a i   C o . , L t d .   a n d  

c o n t a i n i n g   8 0  %   of  t o c o p h e r o l   h o m o l o g u e s   and  2 0 %   of  s o y b e a n  

o i l  )   was  a d d e d   0 .3   g  of  Poem  M-100  ( m o n o g l y c e r i d e   of  f a t t y  

a c i d   h a v i n g   8  c a r b o n   a t o m s   a v a i l a b l e   from  R i k e n   V i t a m i n   Co .  

)  .   A f t e r   u n i f o r m l y   m i x e d ,   the   m i x t u r e   was  p o u r e d   i n t o   a 

s o l u t i o n   c o n t a i n i n g   30  g  of  75%  s t a r c h   s y r u p ,   9  g  o f  

q u i l l a i a s p o n i n   and  56  g  of  w a t e r   w h i l e   s t i r r i n g   i t   w i t h   a 

g l a s s   r o d .   As  the  r e s u l t ,  a   t r a n s p a r e n t   y e l l o w i s h   red   s o l u -  

t i o n   was  o b t a i n e d .   The  500  t i m e s   d i l u t i o n   of  t he   s o l u t i o n  

w i t h   w a t e r   gave   a  f a i n t l y   b l u i s h   t r a n s p a r e n t   s o l u t i o n .   No 



n o t i c e a b l e   c h a n g e   was  o b s e r v e d   a f t e r   a  pH  v a l u e   t h e r e o f   i s  

a l t e r e d   to  4  by  a d d i n g   c i t r i c   a c i d .   S i m i l a r l y   no  n o t i c e a b l e  

c h a n g e   was  o b s e r v e d   a f t e r   the  a q u e o u s   s o l u t i o n   is  h e a t e d   a t  

95°C  f o r   30  min.  and  t h e r e a f t e r   c o o l e d   to  a  room  t e m p e r a t u r e .  

E x a m p l e   3 

To  an  a q u e o u s   s o l u t i o n   c o m p r i s i n g   140  g  of  75  %  

s t a r c h   s y r u p ,   20  g  of  q u i l l a i a s a p o n i n ,   and  216  g  of  w a t e r  

was  a d d e d ,   u n d e r   m i l d   s t i r r i n g   w i t h   a  h o m o m i x e r ,   an  o i l y  

s o l u t i o n   o b t a i n e d   m i x i n g   20  g  of  E  m i x - 8 0 ,   3 .2   g  of  ML-750  ( 

p o l y g l y c e r i n   f a t t y   a c i d   e s t e r   a v a i l a b l e   from  S a k a m o t o   P h a r m a -  

c e u t i c a l s   C o . , L t d . )   and  0 .8   g  of  Poem  M-100 .   As  the   r e s u l t ,  

a  t r a n s p a r e n t   y e l l o w i s h   r ed   s o l u t i o n   was  o b t a i n e d .   In  t h e  

same  m a n n e r   as  in  E x a m p l e   2,  the   r e s u l t i n g   s o l u t i o n   was  

d i l u t e d   w i t h   w a t e r   to  o b t a i n   d i l u t e d   s o l u t i o n s   w h i c h   h a v e  

e x c e l l e n t   t r a n s p a r e n c y ,   pH  s t a b i l i t y   and  t h e r m a l   s t a b i l i t y  

l i k e   t h o s e   o b t a i n e d   in  E x a m p l e   2 .  

E x a m p l e   4 

To  an  a q u e o u s   s o l u t i o n   c o m p r i s i n g   100  g  of  7 5  %  

s t r a c h   s y r u p ,   15  g  of  t ea   s a p o n i n   and  155  g  of  w a t e r   w a s  

a d d e d ,   u n d e r   mi ld   s t i r r i n g   w i t h   a  h o m o m i x e r ,   an  o i l y   s o l u t i o n  

o b t a i n e d   m i x i n g   15  g  of  E  m i x - 8 0 ,   2 . 3   g  of  ML-750  and  0 .7   g 

of  Poem  H - 1 0 0 .   As  the   r e s u l t ,   a  t r a n s p a r e n t   y e l l o w i s h   r e d  

s o l u t i o n   was  o b t a i n e d .   In  the   same  m a n n e r   as  in  E x a m p l e   2 ,  

t h e   r e s u l t i n g   s o l u t i o n   was  d i l u t e d   w i t h   w a t e r   to  o b t a i n  

d i l u t e d   s o l u t i o n s   w h i c h   have   e x c e l l e n t   t r a n s p a r a n c y ,   pH 

s t a b i l i t y   and  t h e r m a l   s t a b i l i t y   l i k e   t h o s e   o b t a i n e d   i n  

E x a m p l e   2 .  



A p p l i c a t i o n   E x a m p l e  

C o f f e e   d r i n k s   used   a r e   shown  in  T a b l e   1 .  

To  c o f f e e   d r i n k s   s h o w n  i n   T a b l e   1  w e r e  a d d e d   t h e  

a q u e o u s   c o n t a i n i n g   p r e p a r a t i o n   of  V i t a m i n   E  of  E x a m p l e   1 ,  

the  c o m m e r c i a l l y   a v a i l a b l e   v i t a m i n   E - c o n t a i n i n g   e m u l s i o n   I 

( f r o m   A  Co . ,   L t d . )   and  the  c o m m e r c i a l l y   a v a i l a b l e   v i t a m i n   E-  

c o n t a i n i n g   e m u l s i o n   II  ( f o r m   B  Co. ,   L t d . )  ,   r e s p e c t i v e l y ,   s o  

t h a t   an  amoun t   of  v i t a m i n   E  c o n t a i n e d   becomes   0 . 0 0 1 8   g / d l .  

Each  m i x t u r e   was  h e a t - t r e a t e d   in  an  a u t o c l a v e   at  120°C  f o r  

1  h o u r .  

O r g a n o l e p t i c   e v a l u a t i o n   was  made  in  f i v e   g r a d e s  

by  f i v e   p a n e l i s t s .   N o n - h e a t e d   c o f f e e   d r i n k s   to  wh ich   n o  

v i t a m i n   E - c o n t a i n i n g   e m u l s i o n   is  added   a r e  e m p l o y e d   a s  

c o n t r o l .   The  r e s u l t s   a r e  s h o w n   in  T a b l e   2 .  





1.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

c h a r a c t e r i z e d   in  t h a t   v i t a m i n   E  has  been  e m u l s i f i e d   or  s o l u -  

b i l i z e d   in  an  a q u e o u s   p h a s e   in  the   p r e s e n c e   of  s a p o n i n .  

2.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  C l a i m   1  w h e r e i n   the   s a p o n i n   is  q u i l l a i a s a p o n .  

3.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  C l a i m   1  or  C la im  2  w h e r e i n   a  f a t t y   a c i d   m o n o -  

g l y c e r i d e   is  c o n t a i n e d   t o g e t h e r   w i t h   the  s a p o n i n .  

4.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  C l a i m   3  w h e r e i n   a  f a t t y   a c i d   c o n s t i t u t i n g   t h e  

f a t t y   a c i d   m o n o g l y c e r i d e   has  c a r b o n   a toms   of  from  6  to  1 2 .  

5.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  any  one  of  C l a i m s   1 ~  4  w h e r e i n   a  p o l y g l y c e r i n  

f a t t y   a c i d   e s t e r   is  c o n t a i n e d   t o g e t h e r   w i t h   the  s a p o n i n .  

6.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  any  one  of  C l a i m s   1 ~  5  w h e r e i n   a  p o l y h y d r o x y l  

compound   is  c o n t a i n e d  t o g e t h e r   w i t h   the   s a p o n i n .  

7.  An  a q u e o u s   p r e p a r a t i o n   c o n t a i n i n g   v i t a m i n   E 

a c c o r d i n g   to  C l a i m   6  w h e r e i n   t he   p o l y h y d r o x y l   c o m p o u n d   i s  

s t a r c h   s y r u p .  
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